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Solutions for Government and Industry WPI - Richmond Office

11 S. 12thSt., Ste 210
Richmond, VA 23219

Tel: (804) 783-0183
Fax: (804) 783-0185

November 9, 2005

Erhard Koehler

Senior Technical Advisor, NS SAVANNAHProject
US Maritime Administration
Department of Transportation
400 Seventh Street S.W., MAR 610-2119
Washington, DC 20590

Subject: NS SAVANNAH Characterization Project

Dear Mr. Koehler,

This transmittal provides MARAD the following document for their review and
acceptance.

1. NS SAVANNAH Primary and Secondary Systems Water Level
Determination, Revision 0, dated June 15,2005

The summary results for the water level determination are as follows:

Reactor Vessel bottom head:

Cold legs (port & stbd) piping:
Port Steam Generator
Starboard Steam Generator
Hot leg (stbd) piping
Total Water Volume

734.3 gallons
142.6 gallons
138.8 gallons
354.2 gallons
65.9 gallons

1435.8 gallons

If you have any questions do not hesitate to contact me at (804) 239-7158.

Sincerely,

~~ac~~
Director of Energy Projects
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1.0 PURPOSE

This procedure provides instructions for the determination of water level in the N/S

SAVANNAH reactor pressure vessel (RPV), primary piping system and steam generators

(both primary and secondary sides). After the current water levels are established in the

various components, approximate water volumes will be calculated.

The following is a synopsis of the results from the pre-job walk down that was performed on
June 1 and 2, 2005 for water level determination in the N/S SAVANNAH RPV, primary

piping and steam generators (both primary sides).

As-Found Conditions:

1. Both primary loop cold leg isolation valves (PS-4V & PS-6V) were found in the open
condition.

The forward primary loop hot leg isolation valve (PS-5V) for the starboard steam

generator was found in the open condition.
The aft primary loop hot leg isolation valve (PS-3V) for the port steam generator was
found in the closed condition.

Information from the characterization effort; water was noted in both the starboard

and port primary side steam generators. Based on initial observations, approximately
1/2 of the tube sheet in the starboard steam generator and 1/3 of the tube sheet in the

port steam generator was covered with water. These water levels will be refined

during the execution ofthis procedure. The difference in levels may be attributable to

a slight starboard and aft list ofthe N/S SAVANNAH.

2.

3.

4.

2.0 REFERENCES

2.1 Title 10, Code of Federal Regulations, Part 20

2.2 N.S. Savannah Health Physics Manual

2.3 NSS-I00, Radiation Worker Training

2.4 NSS-ll 0, Dosimetry Issue

2.5 NSS-130, Contamination Control

2.6 NSS-140, Radiation Surveys and Sampling
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2.7 NSS-150, Radioactive Airborne Sampling

2.8 NSS-160, Managing Respirators

2.9 NSS-200, Shipboard Radwaste Management

2.10 NSS-300, Data and Record Management

2.11 Drawing RC-04-J-535, N.s. SAVANNAH Engineering Flow Diagram for the Primary

& Auxiliary Systems

2.12 PD-3IJ-396, N.S. SAVANNAH Equipment Drain & Waste Collection System

2.13 Final Safeguards Report, Volume I, Figure 3.4-3; Primary and Auxiliary Systems

3.0 RESPONSffiILITIES

NOTE: All reference to the Radiation Safety Officer (RSO) in the procedure applies to the

RSO or designee.

3.1 The RSO is responsible for ensuring the requirements of the N/S Savannah Health

Physics Manual are being implemented.

3.2 Radiation workers are responsible for complying with the requirements of this

Procedure, the N/S Savannah Health Physics Manual and its implementing procedures.

4.0 PREREQUISITES

4.1 All work will be performed under an active RWP.

4.2 Protective clothing, respiratory protection and dosimetry will be as per the RWP.

4.3 A Marine Chemist has determined that the Containment Vessel (CV) atmosphere is

acceptable for personnel entry.

4.4 All personnel involved will be trained as per the WPI training requirements and the N/S

Savannah Health Physics Manual.
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4.5 Fire protection equipment (fire extinguishers) is placed in the CV.

5.0 PRECAUTIONS AND LIMITATIONS

5.1 Extreme care, due to potential high contamination levels of primary water and crud on

primary system internal surfaces, is to be taken whenever primary systems are open.

5.2 Air monitoring shall be performed per the direction of the RSO whenever primary

systems are breached.

5.3 The steam generator secondary side water levels will be determined prior to water level

determination in the primary systems. Once the steam generator secondary side water
level is determined, that secondary side will be sealed.

5.4 No piping insulation is to be removed during this effort. Insulation covers on manway

inspection ports may be removed once the insulation has been wetted with a misting

water spray.

5.5 All primary and secondary water is considered to be contaminated. Upon

disconnection of the clear tubing, all water in the tube will be captured in a plastic bag

or equivalent or returned to only the primary side of either steam generator (a small

amount of secondary water may be saved from each steam generator secondary side, as

available, for analysis).

6.0 PROCEDURE

GENERAL NOTES

1. STEPS THAT DOCUMENT THE WATER VOLUME CALCULATIONS MAYBE

PERFORMED AT ANY TIME AFTER THE APPLICABLE WATER LEVELS

ARE DETERMINED.

2. THE LOWER 2 TO 3 INCH LEAD SHIELDING TRANSITION LINE ON THE

OUTSIDE OF THE NEUTRON SHIELD TANK WILL BE USED AS THE ZERO

REFERENCE FOR WATER LEVEL MEASUREMENTS.
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Steps 6.1 and 6.2 may be performed in any order.

6.1 WATER LEVEL DETERMINATION: PORT SIDE STEAM GENERATOR

SECONDARY SIDE.

1Jv£> 'i
Clv."GthGh6t tap i~51Mi6n'/8.1768}'!Ii!RfiHtiR stli!}'!8.1.~ aRBdisconnect the tubing

(refer to Precaution and Limitation item 5.5)
6.1.10 Close and bolt the steam drum manway inspection port.

6.1.11 Calculate the water volume in the steam generator secondary side

1~6.1.1

1,;'761.2

1 vJ76.1.3

1 J; 6.1.4

1rM76.1.5

1ub6.1.6

1vJ> 6.1.7

1~ 6.1.86.1.9

1~

~

Remove the insulation cover on the steam drum manway inspection port.

Undo the bolts and open the steam drum manway inspection port. This will

provide the high vent for determining the water level in the secondary side of

the steam generator.

Locate and determine the most accessible valve sets per Exhibit 1 (trace the

lines back to the secondary side of the steam generator and verifYthat these are

attached to the secondary side of the steam generator - the valve numbers may

be changed in step 6.1.3, step 6.1.4 and Appendix B via initial and date to

reflect the appropriate secondary side steam generator drain valves): .~ IR....

6.1.3.1 PD-IV and PD-2V or . $IPt- 1>.1\S ~.....

6.1.3.1 PD 3,{ lm.dPD 4V ()o-vLV5 -h,., pMMtU'"'1 1wfJ:t-
Locate an accessiblearea on the drain line aRBiRstalla 11.8tt~ yal':8 on the

outboard side ofthe either PD-2V or PD-4V ~ 1}w6Installcleartubingtotheketta1~~~ ~ 0t't:~ati0R yalYli! *"
Open the 2 isolation valves identified in step 6.1.3.1 or 6.1.3.2 to allow any

secondary water to flow into the tubing attached in step 6.1.5.

Determine the secondary water level in the steam generator by reference leg
measurement

Close the 2 isolation valves opened in step 6.1.6

~ ~rovu:I 1//,11*kCM h~ K_I.lu-f slev,
01'1 (,/2.3/0S- 1~ (,ll;~los

~YJoI~ WJ!l.-TVC.I~I ~ bo-fk,~ C'P ~rl- 5//rl
!~, WT/L LVL wA-S Z.B 1z. I/JC-~-RS "'!;'oY"!- eAL

I' J II J . I 0

Z 1TJ S LeAo $' hI £L1;) 1n2J 111'tf::-rMe€.- , /'~
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6.2 WATER LEVEL DETERMINATION: STARBOARD SIDE STEAM GENERATOR

SECONDARY SIDE.

1y,/} 6.2.1

~ 6.2.2
?

Remove the insulation cover on the steam drum manway inspection port.

Undo the bolts and open the steam drum manway inspection port. This will

provide the high vent for determining the water level in the secondary side of

the steam generator.

?.,J7 6.2.3 Locate and determine the most accessible valve sets per Exhibit 1 (trace the
lines back to the secondary side of the steam generator and verify that these are

attached to the secondary side of the steam generator - the valve numbers may

be changed in step 6.2.3, step 6.2.4 and Appendix B via initial and date to

reflect the appropriate secondary side steam generator drain valves):

6.~.3.1 FD-14VCtud"f'D-IJVUI /)(1- Vt.V~ &tl- (/r'tn4-r-7 '5JD1

6.2.3.2 PD-16V and PD-17V r -r
1J:; 6.2.4 Locate an accessible area on the drain line aRe iRstall a Rst ta :al':8 on the

outboardsideof the eitherPD-15Vor PD-17V reA vf' -ofJ

? vi;6.2.5 Installcleartubingtothe~~~t fl" ~~1st t~ iS8latisR"~
1. AJ 6.2.6 Open the 2 isolation valves identified in step 6.2.3.1 or 6.2.3.2 to allow any

secondary water to flow into the tubing attached in step 6.2.5.

1 1J1/'J6.2.7 Determine the secondary water level in the steam generator by the reference leg
measurement

1v/J 6.2.8 Closethe 2 isolationvalvesopenedin step 6.2.6 ZvJl:> ~17 6.2.9 Cl6J6 the het ftlfJ iS8lati8R uah1 <JFiliid ill ft'i'p ? ') ,.,,.:1disconnect the tubing1 (refer to Precaution and Limitation item 5.5)

1,.,iJ6.2.10 Close and bolt the steam drum manway inspection port.
6.2.11 Calculate the water volume in the steam generator secondary side .

~ d,I9YM~$ ~~ VIA
Steps6.3, 6.4 and 6.5 maybe performedin anyorder. ,z!~~" ~~ ~ t/ 1<:.ueJJlu-

01'1 (,/t;S,:l-? 1NIS ~/Z"5/o
6.3 WATERLEVEL DETERMINATION:RPV AND BOTH PRIMARYLOOP COLD

LEGS

The primary high point vent will be provided by the pressure tap originating at

approximately mid-plane of the hot leg nozzle on the forward primary loop hot leg

going to the starboard steam generator that was used to determine loop pressure during

operation. For contingency planning purposes (alternatives); the high point vent could

also be the CRD seal water leak-off line or RPV "0" ring leakage sensing line. Both

cold leg loop isolation valves, PS-4V (port) and PS-6V (stbd), are in the open position.
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6.3.2

')vfb

The high pressure tap is determined by the following process (trace the piping

trom the hot leg to the manifold). The pressure tap for the high point vent is
piped trom a pressure tap originating at approximately mid-plane of the hot leg

nozzle on the forward primary loop hot leg to a manifold located on the 4th

level in the CV on the starboard side under the steam generator. The manifold

has an open pipe fitting (covered and taped via a clear bag containing rags) that
is isolated trom the system by 2 isolation valves (their valve numbers will be

established as HL-l V and HL-2V per Exhibit 2).

~ 6.3.1.1 Open isolation valves HL-IV and HL-2V going to the open pipe
fitting. The high point vent is established.

The primary low point water level tap will be provided by the primary loop

cold leg drain line originating on the aft primary loop cold leg for the port
steam generator. A hot-tap valve will be installed on the drain line outboard of

the both drain line isolation valves (their valve numbers will be established as

PD-9-1 and PD-9-2 per Exhibit 2). The insulation has already been removed

from the section of drain line where the hot-tap valve is planned to be installed.

1
~ 6.3.2.1 Locate an accessible area on the drain line and install a hot tap valve

on the outboard side ofthe either PD-9-2

1vW 6.3.2.2 Install clear tubing to the hot tap and open the hot tap isolation valve

1
vv0 6.3.2.3 Open the 2 isolation valves identified as PD-9-1 and PD-9-2 to allow

any primary water to flow into the tubing

,A.{l, 6.3.2.4 Determine the primary water level in both cold legs and the RPV by

'f" : thereferencelegmeasurement
~I J..fJ 6.3.2.5 Closethe 2 isolationvalvesidentifiedas PD-9-1and PD-9-2
(~~
1Vvb6.3.2.6 Close the hot tap isolation valve opened in step 6.3.2.2 and disconnect

the tubing (refer to Precaution and Limitation item 5.5)

1
()1!>6.3.2.7 Cl~se isolation valves HL-IV and HL-2V going to the open pipe

fittmg.

6.3.3 Using the water level determined in step 6.3.2, calculate the water volumes for:
6.3.3.1 RPV

6.3.3.2 Primary loop cold leg (Forward) going to starboard steam generator

6.3.3.3 Primary loop cold leg (Aft) going to port steam generator

1v06.3.1

I~/ 4;0 w/1S' /nST~~Q 4:Prox

Col.-b le.-S('n J~+') LuAS Co~! ~{/
WJr LVL W145 S-1'/z- " ~{ouJ ilL

t(\W~~L 01= ~- ~ sh

7-/3 of

D~ W1i2-..

t.J.-o "5 t(
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6.4 WATER LEVEL DETERMINATION: PRIMARY HOT LEG TO PORT SIDE

STEAM GENERATOR

The water level of interest would be from the aft hot leg nozzle to the port side primary

loop hot leg isolation valve (PS-3V) per Exhibit 2. This effort includes determination

of the water level in the piping going to the letdown coolers (non-regenerative and

regenerative heat exchangers) and the short leg of piping prior to the 2 isolation valves

(DK-26V and DK-2IV) going to the emergency canned pump since they are connected

to the bottom of the hot leg upstream of the port side primary loop hot leg isolation

valve (PS-3V). As noted in Section I above, the aft primary loop hot leg isolation

valve (PS-3V) for the port steam generator was found in the closed condition and an

existing instrument tap that could be used as a low point water level tap could not be

found on the piping going to the letdown coolers.

~ 6.4.1

1vvl56.4.2

1".)J 6.4.3

1~'4.4

Close or ~erify close~ isolation valves (DK-26V and DK-21V) going to the
emergency canned pump

Remove the inspection manway on the primary inlet port side steam generator
that was removed during the characterization effort (the insulation cover for the

inspection manway may need to be removed - refer to Precautions and

Limitations item 5.4).

Perform an accurate water level measurement in the primary side inlet of the

port steam generator.

Slowly open the port side primary loop hot leg isolation valve (PS-3V) to

allow the water to equalize on both sides of the valve. PS-3V will be left in

the open position
6.4.4.1 If water level upstream of the port side primary loop hot leg isolation

valve (PS-3V) is higher than the water level in the port steam

generator, water will flow into the steam generator.

If water level upstream of the port side primary loop hot leg isolation

valve (PS-3V) is lower (or the pipe is void of water) than the water

level in the port steam generator, water will flow into the hot leg pipe

and potentially into the piping going to the letdown coolers.

6.4.4.3 If water level upstream of the port side primary loop hot leg isolation

valve (PS-3V) is equal to the water level in the port steam generator

(e.g. water has leaked by the valve seat over the last 30 years and

established equilibrium), water level in the steam generator would not
change.

Once water level has reached equilibrium, Re-measure the water level (similar

as in step6.4.3above)in the primarysideofthe port steamgenerator.

c,#
\(\ t, \~ 6.4.4.2

l) L..- -~ 'I -Ii"p..

vJ1V ~' - c)J"~

~:0~

1J) 6.4.5

~o vUlM~ 114
fl~ i5 ~r+, .

~- ~~
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Re-Install the inspection manway on the primary inlet port side steam generator

Using the water level determined in step 6.4.5, calculate the water volumes for:

6.4.7.1 Primary hot leg (aft) to port side exchanger
6.4.7.2 Port side steam generator

6.4.7.3 Piping going to the letdown coolers

6.5 WATER LEVEL DETERMINATION: PRIMARY HOT LEG TO STARBOARD

SIDE STEAM GENERATOR

The water level of interest would be from the forward hot leg nozzle to the starboard

side primary loop hot leg isolation valve. This effort includes determination of the

water level in the pressurizer surge line since it is welded at the mid-plane to the side of

the hot leg upstream of the starboard side primary loop hot leg isolation valve. As

noted in Section 1 above, the forward primary loop hot leg isolation valve (PS-5V) for

the starboard steam generator was found in the open condition per Exhibit 2.

6.5.1

11vJ7
6.5.2

6.5.3

6.5.4

6.6

Remove the inspection manway on the primary inlet starboard side steam

generator that was removed during the characterization effort (the insulation

cover for the inspection manway may need to be removed - refer to Precautions

and Limitations item 5.4).

Perform an accurate water level measurement in the primary side inlet of the

starboard steam generator.

Re-Install the inspection manway on the primary inlet starboard side steam

generator

Using the water level determined in step 6.5.2, calculate the water volumes for:

6.5.4.1 Primary hot leg (forward) to starboard side steam generator

6.5.4.2 Starboard side steam generator

6.5.4.3 Pressurizer surge line

SYSTEM RESTORAnON CHECKLIST

6.6.1

7.0 RECORDS

Document the as-left valve positions in Appendix B

7.1 All calculations will be reviewed by an individual who did not perform the calculations.

7.2 All calculations will be documented on Appendix A ofthis procedure. Multiple pages of

Appendix A may be used and attached to the completed procedure.
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Exhibit I - Secondary Water Level Determination Layout

Forward ~

Primary System
Hot Leg

t Port Steam Generator

t 'i/D-3V'Z ftJNlR'T"Vj .

Steam Generator Tube Sheet ~D-4V) t;} 1) f., 1> rl) ~t PotentialHotTapValve

Primary System
Cold Leg

PD-1V

PD-2V

reteRti7j11u,,+ T<>p":;1I"i 1v/l

N/S SAVANNAH
RPV

Starboard Steam Generator

Primary System
Cold Leg

t

PD-16V t
PD-17V SteamGeneratorTube Sheet

Pvtv"li",1, ov<,at' '.{al." 1~ t

P~14V

J
t

Primary System
-15V Hot Leg

(~1'Y1 hY1

~I D£ UIUJ 5

~
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Exhibit 2 - Primary Water Level Determination Layout

~ t-loT Lea '" 2.5-Pt
fYL c;u~ )INL J'1J z ,++Forward

JW

~

To PortSteam
Generator

I PS-3V

t- Vent for CRD Seal Water Leakoff Line

RPV "0" Ring Leakage Sensing Line

~
HotLeg To Starboard

Steam Generator

PS-5V\
To Letdown

Coolers

N/S SAVANNAH
RPV HL-1V pzr Surge Line

j Open Pipe Fitting

HL-2V ~High Point Drain
To Emergency Canned Pump

Cold Leg,
P

ortSteam - _

7
--From

Generator ~ /'
PD-9-1 /.

PD-9-2

PS-4V PS-6V

ColdL/
From Starboard

Steam Generator

Hot Leg Valve for
WaterLevel
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cO 0 -e:> ()

0 oC>0(:;> 0(:::> "(J) H-01'\+lo1'

c::F)aDo °c;:>~o c::> bvkJ5"~

~IGI ,-Im ~J1. ;?;e,)'YJ/1rvj51 pc; : NTfC.. Le.v-ul c~/ I (l
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ACU-<SS{'Vt5puJ,IM l'>1A-1'Vwo/)~rJ. & ho}

Le.:; /1 t==TJ fb~ r S' J'Pf.. is J. 0-1 / emP7
?,rq 1) 57?V1 ~ £m~7 C;7De...: WiX- ~J

1.0t:u bL s 0 V) ~ i-u be 5' ~+ 1J'e,fL1:/01-1or II- ~ t:Ac
,b-Vbt.-s . WILl!- \N-I' -~, ~ f1tL '''' tL+ (l.f.o ILe~) fl

IS a-rfrox. '/3 u(' profYj botlowt(1/3f.//J w,h w~
-~""'Hl) is '~ vJ \
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Appendix A - Calculations

/N 6~m kJ:> f,(J-qt!.. tH/t't/iA-T1t1A1:

5Phea.~ 7/ I)-RA-'D IUS 0': A 00 '/J1 ~A-2): r1' '/t,/

(~f. }.I.5. S-~m/#/hV /f~ to;?~M'

~nol ])eS~ C;tr/~4-77P-vS )

- '1'0 Iu tYl~ 0+ ~

he~1- h

\/oIUrYtL-,; ~II ~'l-("3 r - ~')

'5P4etc.A--L Ct:l-p () F"" Il/lDI GI5 r i
r =- yq. \D'J H

h :: ~q. Ioq'~ IOlst(

h ~ 3g.~01)1

-:::~II (38,/'0''')'<-(3. Yq. 10'\"- 3S.(,O~~
~ l.,,- ( II.{4D. £'$48) (1t47,-SZ-7~~8,("o~J

3

::: IlP q I ~ Z:S. <64 ly\3 -: q8.1~Z ~"S

Ift(\S IT") o~ w~,Vz- =/ = 8.37..1 1"'/ a~1.-e 70"1

5~/F'C- v"!v1M-'P- VtJiIer ~ y~ tJ. (J1t,O6' F+3/11:>e 7°l

Calculationsperfonnedby/date:~,/, k . (" IZ7 )00;;-
CalculatIOnsrevIewedby/date: ~. A 1/. ~. () r

PageLof~

john.wiegand
Highlight
r=49.109"
This is the radius to the base metal of the head as per the reference.
The radius to the surface of the cladding is 49".  Are you assuming total deterioration of the cladding?  If not then the calculation of volume is larger than it should be.

john.wiegand
Highlight
10.5" - Where does this dimension come from.  It would be helpful to have a sketch showing the dimensions that you measured from the ship check and representative water levels in the RPV, steam generators, and the piping.
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Appendix A - Calculations

t/o/vn1£ 01" w~ /Y1 b::J',If,m ~:

vtlv~:= (CJ ~. I~Z #~) (
- ~ \ 1- f)I¥L ~
0, () I~(;)$"W) l 8'1 ~Z1t:-h)

tVJ4-WZ-VeJ/v/fI.l--:- f 3G( :~ ~ (eV ~~~

W/TTM- VO/t/Q1.L JI1 &;(/f) ~d s .-

10 \/0 IU W\L of p;~ +:~'tluJ1; ~Ol8'Iz.s-" ~ a::; t.,7' '7,-- I"Z,(,~~)t. o. ~

\/0 I u W\L 0+ c'4 1,1\ dot-;:.-rr r"2-~
, I ~/

r = (g. ~ IZ.s- II ) h -:: 2. (, I~ ~,<1'+ z .1<'I -t-Z -I- I..
h -:. 1"z,.6

\/0 t"M4- ~ II (0. 52(.+f:)"l.. (1£.. B -+4-')

'"; II. 12 If '3

w~1//J lumL /,e.t- l!ot-i) ~ "(fI.1,w)fi7(,O<O~l~
~ 83. Z ~AL. I LeSre gs-:~l( to

.-:--- ~ 71, 'S~)k. 0
It:JrNt \/OIUWVLhI} ~v' bo+bM hsvA-~ ~ C-o'-b ~~,

-::: 7 '3V/,3 1- Z . 85\ z.1 =. q ?t~

1= B7t.9jM-. 1/. '5~87(,.-f:Jo'I'

Calcu ations perfonned by/date:4VJ.~ . 1./1..7/(;>S-Calculationsreviewedby/date: -1J1~ 11/7-/os--
Page ?. of ~ '

john.wiegand
Highlight
% Volume of Pipe filled = 10.8125" / 12.625" = 85.64%
If I understand the dimensions used in this calculation, I disagree with the approach and result.
12.625" is the Inside Diameter of the pipe in question.
10.8125" is height of the water level in the pipe.
If this is correct, you cannot compare linear dimensions to get a ratio of volume in a three-dimensional system.  Because the pipe length does not change for this calculation, you can do a ratio in a two dimensional system - ie. comparison of the cross-sectional area that is/is not water to the total cross-sectional area of the pipe.
By my calcs this results in the pipe being approximately 93% full.  This would result in an increase in water contained in this pipe.

john.wiegand
Highlight
H-total - it would help to have a sketch labeling each of the pipe segements and show the sum of the segments in order to understand where these numbers are coming from.  It also ensures that you have identified and included everything that needs to be included.
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j)~><--o~ 1)/,'1/ ,/01-816 rn ~
G~ ~ B~ 3rt« ;lIs-?,
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/J - ::- ~ ~-+ /u~~~ I~/~/ w/ ~

~-rUISI/J6r !f ~(./7 r~"'--V''- 7

V~ If ==f 1r12(Jr-A) +- 1Yr ZA
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-:. bl 712, I In Ir;)? llJ
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- Calculations performed by/date:

Calculations reviewed by/date:
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~ 13c=j'l((3bj2(3{t~-3(') + ff(f?/(I./S,ZS)

-:: ) ~ tjtJ,/:t 111;J -f 1ft, os-tft 9o? 3

~ / 1/'1 3
= ':fo, 'It2, ~ 1/13; /72? #"3 :: 7"~ ?? f!t3

, , 1/ II .1 -:5
VA -I- Vt?: ,/0.,?1- f'f i- :21.3t 1'1:

:= 62,13fl:.f

~ tL4: /lJetA -1wd ~ " ~ ~I
~ UWAA /27 ~ ?/:2 ~ ~ IS:?? %

~~~'" lS;n%y-tn:./~
r~A! E jl- ~ '!t /02;; -c~

tI~T =,/~2, /3 11)1- 107.'1{

:: az, 13)(, /S-f9) f-- V';Z7t

::- 7, p 1- f f 3 -I-/1;2-'i-t

Calculations performed by/date
Calculations reviewed by/date:



June 15, 2005 N/S SAVANNAH Page 12 of 13

Appendix A - Calculations

~~~f ~~~~
17';t!'1 ~ ~ -tk ~ ~rtUvJ
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:::: I tJb 7-'/ f1: 3

- ~ 2-9t ::: / :2 9 )( , tJ6r 'I ~t "3

~ 8, b7 It 3

Calculations performed by/date:

Calculations reviewed by/date:
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J/~ wdu Pd ~
::- f,811{3f8,t7Ii3
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/120 ~ j; 32; 1~J9L tff ~~
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/JcA ~ :
3 / L 6 )

.

(
9d )/8, s-t It (.OlbbS-(t3 i: 3Z?It

=: /38, t?rJ

Calculations performed by/date:
Calculations reviewed by/date:
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~5/G
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W~~~/Z~~
~ 327';( 8/2 i4k w-et<'~
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Calculations performed by/date:
Calculations reviewed by/date:
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Calculations performed by/date:
Calculations reviewed by/date:
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Calculations performed by/date:

Calculations reviewed by/date:
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T~ iJaEi ~ ~
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Calculations performed by/date:
Calculations reviewed by/date:
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AppendixB - FinalValvePositions

Document the as-left valve positions for the following valves (desired valve positions are
annotated in parentheses). As left positions may be documented any time after the applicable
section relating to that valve is completed.

Item Valve Number Valve Name

1 PD-IV o- Inboard port steam generator
I lQsecondary side drain (closed)

2 I PD-2Vor.M" Outboardpo stea generator C/losecondar sIdedram closed

3 I PD- flI,1f"or 16V I Inboardstbdsteamgenerator losecondar sidedrain closed

4 I PD- or 17V I Outboardstd stea generator Ioudsecondar sIdedram closed

5 I HL-IV I Inboardhighpointvent isolation cJt:>valve(closed)

6 I HL-2V I Outboardhighpointvent
Qosuiisolationvalve closed)

7 I PD-9-1 I Aft cold leg drainline inboard
tltJ.Sl/iisolationvalve closed)

8 I PD-9-2 I Aft cold leg drain line outboard oisolationvalve closed

9 I PS-4V I Aft primaryloopcold leg
C!J?£?!0isolation valve 0 en

10 I PS-6V I Forwardprimaryloopcold leg 6?GNisolation valve (open)

11 I PS-3V I Aft primary loop hot leg
I 0 fPf/(LJisolation valve (open)

12 I PS-5V I Forward primary loop hot leg
I (J1'£40isolation valve (open)

Hot leg inboard isolation valve
13 I DK-26V

I to emergencycannedpump I e,[O(closed)

Hot legoutboardisolationvalve I cf,14 I DK-21V I to emergencycannedpump 0
(closed




